Key indicators: single-crystal X-ray study; T = 298 K; mean (U-Se) = 0.001 Å; disorder in main residue; R factor = 0.024; wR factor = 0.052; data-to-parameter ratio = 10.7.
-UPSe was synthesized from the reaction of U 2 Se 3 , P and Se in a CsCl flux in a fused-silica tube. It crystallizes with four formula units in the tetragonal space group I4/mmm in the UGeTe structure type. The asymmetric unit comprises one U (site symmetry 4mm), one Se (4mm), and one P (mmm.) atom. The U atom is coordinated in a monocapped squareantiprismatic arrangement, where the square face is formed by P atoms and the other five vertices are Se atoms. The P site is disordered about a mirror plane, showing half-ocupancy for each of the two resulting P atoms. The title structure is related to that of -UPSe, which crystallizes with two formula units in the tetragonal space group P4/nmm in the PbFCl structure type.
Related literature
Whereas -UPSe crystallizes in the UGeTe structure type (Haneveld & Jellinek, 1969) , -UPSe (Hulliger, 1968; Zygmunt et al., 1974a) crystallizes in the PbFCl structure type (Nieuwenkamp & Bijvoet, 1932) . Isostructural compounds UTQ have been synthesized (T = P-Bi, Q = Se-Te) (Hulliger, 1968; Leciejewicz & Zygmunt, 1972; Haneveld & Jellinek, 1969; Zygmunt et al., 1974a,b; Pietraszko & Lukaszewicz, 1975; Pearson, 1985) . Magnetic studies have been performed on single crystals of -UPSe synthesized by the vapor-transport method (Kaczorowski et al., 1995) , and other compounds with formula UTQ (Troc, 1987) . For synthetic details, see: Bugaris & Ibers (2008) and Haneveld & Jellinek (1969) . For standardization of structural data, see: Gelato & Parthé (1987) . 
Experimental

Crystal data
G. N. Oh and J. A. Ibers
Comment
The compounds UTQ (T = P, As, As, Bi; Q = S, Se, Te) crystallize in one of two structure types. UBiTe, UTQ (T = As, Sb; Q = S, Se, Te), and UPQ (Q = S, Se) (Hulliger, 1968; Leciejewicz & Zygmunt, 1972; Haneveld & Jellinek, 1969; Zygmunt et al., 1974a; Pietraszko & Lukaszewicz, 1975; Pearson, 1985) crystallize in the tetragonal space group P4/nmm in the PbFCl (Nieuwenkamp & Bijvoet, 1932 ) structure type. UPTe and UAsTe (Pietraszko & Lukaszewicz, 1975; Pearson, 1985; Zygmunt et al., 1974b) crystallize in the tetragonal space group I4/mmm in the UGeTe (Haneveld & Jellinek, 1969) structure type. Magnetic studies have been performed on single crystals of β-UPSe crystallizing in the UGeTe structure type, but no structural data were reported. β-UPSe orders antiferromagnetically at low temperature (Troc, 1987; Kaczorowski et al., 1995) .
We have synthesized β-UPSe from a CsCl flux, in contrast to previous reported synthetic methods. This compound crystallizes with four formula units in the tetragonal space group I4/mmm ( Figure 1 ) in the UGeTe structure type. The asymmetric unit comprises atoms U1 (site symmetry 4mm), Se1 (4mm), and P1 (mmm.) ( Figure 2 ). U is coordinated in a monocapped square-antiprismatic arrangement, where the square face is formed by P atoms and the other five vertices are Se atoms. These moieties face-share along the four triangular faces formed by two Se atoms and one P atom with adjacent moieties. They also face-share along the square faces formed by P atoms. Finally, each of the four edges on the cap are shared with another moiety so that the U atoms are staggered when viewed down [001] . Viewed on the side of the basal plane, each atom type lies on its own plane.
The structure is related to that of α-UPSe (Zygmunt et al., 1974a; Hulliger, 1968) . The only difference is that instead of face-sharing along the square faces formed by the P atoms, the moieties edge-share with four other moieties, such that the U atoms are staggered in a checkerboard pattern when viewed down [001] .
Interatomic distances are typical. The U-P distance is 2.8514 (7) Å, comparable to 2.91 Å in α-UPSe (Zygmunt et al., 1974a) . The U-Se distances are 2.9605 (5) Å and 3.0633 (11) Å, compared to 2.901 Å and 3.131 Å in α-UPSe.
Experimental
U filings (Oak Ridge National Laboratory) were powdered as previously described (Bugaris & Ibers, 2008; Haneveld & Jellinek, 1969) , and U 2 Se 3 was synthesized by the stoichiometric reaction of U and Se (Cerac 99.999%) in a fused-silica tube at 1273 K. Black square plates of β-UPSe were synthesized in the reaction of U 2 Se 3 (0.215 mmol), red P (Aldrich 99%, 0.064 mmol), Se (0.215 mmol), and CsCl (MP Biomedical 99.9%, 1.21 mmol) in a carbon-coated fused-silica tube.
Reagents were loaded in an argon-filled glove box, and the tube was flame-sealed under 10 -4 Torr vacuum. The tube was placed in a computer-controlled furnace and heated to 1273 K in 96 h, held there for 4 h, cooled to 1223 K in 12 h, held there for 96 h, and then cooled to 298 K in 350 h. The solidified flux was washed off with water. Qualitative EDS analysis using a Hitachi S-3400 SEM showed the presence of U, P, and Se, with no detectable Cs or Cl content in the crystals.
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Refinement
The structure was standardized with the use of STRUCTURE TIDY (Gelato & Parthé, 1987) . The highest peak in the difference electron density map is 1.9 (6) e/Å 3 , 0.03 Å from atom U1, and the deepest hole is -4.8 (6) e/Å 3 , 0.91 Å from atom U1.
The refinement results in the placement of a half-occupied P1 atom in the 8j position. The resultant disorder at +x,1/2,0 (P1a) and -x,1/2,0 (P1b) leads to impossible P1a-P1b distances of 0.52 Å and 2.42 Å. The P1 atoms are arranged in a square net 2.813 Å on a side. The distribution of P1a squares and P1b squares within a structure is random, as no supercell reflections were observed.
Figures Fig. 1 . Structure of β-UPSe. U atoms are black, P atoms are brown, and Se atoms are orange. 
